Abstract. The situation in Nigeria is rapid population growth with high level of unemployment rate. The theoretical proposition of the Okun's law suggests an indirect relationship existing between unemployment and output growth. This study tests the validity of Okun's law by examining the impact of youth employment generation on sustainable growth in the Nigerian economy. We modeled real gross domestic product against unemployment rate, population growth, labour and government expenditure between 1986 and 2017. The empirical findings show that there is short-and long-run relationship existing between unemployment rate, population growth and output growth in Nigeria. Hence, study recommends that the activities by the government in promoting economic growth in the country should be geared towards promoting employment for the people in other sector.
Introduction
Nearly all developing economies is suffering from population explosion since their respective independence resulting from high fertility rates, and quadrupling their population over the years in which Nigeria is not exempted. At the same time, employment watershed has developed apparently in different forms of underemployment instead of open employment, which had been the major challenges of the developing economies as a result of their increasing population. The issue is whether adequate employment job opportunity can certainly be created to absorb the country's increasing pool of unemployed youths and if this may happen quickly which has been a serious concern to the people, policymakers, authorities along with other experts in developing economies.
Furthermore, the less developed countries are confronted with high level of unemployment and geometric increase in human population over the years. It is a generally accepted economically that the output growth rate of an economy increases employment and reduces unemployment. The theoretical proposition connecting output with unemployment happens to be proposed by Okun (1962) which is one of the popular macroeconomics theories. The hypothesis was basically discovered to hold for countries and regions in the developing countries (Christopoulos, 2004; Daniels & Ejara, 2009) .
The proposition of an indirect relationship between unemployment rate and the real output growth can be traced to the novelty assertion of Okun (1962) . He emphasized that as a result of changes in aggregate demand, industry changes their production pattern which leads to changes in demand for labour which alter the unemployment rates. This study therefore aims at examining the effect of unemployment on economic growth in Nigeria. The remaining part of this paper is organized as follows: section 2 provides review of literature. Section 3 presents the analytical framework and methodology adopted in the paper. Section 4 presents the empirical results and section 5 concludes the paper.
Literature Review
The following economic problems like open unemployment, underemployment, low wage employment, social exclusion, idleness etc. are recognizable in virtually every market economy nowadays. Most of them are much more severe in the less developed countries when compared to the developed nations around the world. Placing comments on the problem of lack of employment in Cameroun and Ethiopia, Australia (2004) opined that "unemployment remains high among youth, and it has continue to increase by the mismatch between vocational training programs and the occupation requirements of the overall economy. The lack of employment manifests per se primarily through underemployment while open unemployment is condensed in the metropolitan areas. As reported by the International Labour Organization, "unemployment is the share of labour force without work but available for and seeking employment". The people who are able and motivated to work cannot find jobs at the existing wage rates makes up a significant share in the developing countries.
The rate of unemployment in Nigeria is among the most fundamental problems the economy is struggling with at present. For instance, numerous years of corruption, civil conflict, military rule as well as abuse of office by the political class have slowed down the economic growth of the Nigerian economy. Despite the country' endowment in both human and material resources, the numerous years of misconduct and weak government policies have resulted in the underutilization of these resources. As shown by Olueye (2006) , the classical school argued that job losses are in existence whenever unions keep up wages above their equilibrium levels. However, the Keynesian employment theory postulated by Keynes in 1936 provided contrary argument to the classical thought that capitalism basically does not possess any kind of mechanism effective at ensuring full employment. He further showed that economic variations must not be linked solely with external factors like wars, drought and related irregularities.
Arthur Okun (1962) was the very first economist that analyzed the empirical relationship between unemployment and economic growth. He found that a 1% rise in the growth rate above the trend rate of growth will result simply to 0.3% in the decrease of unemployment. This relationship suggests that the speed of GDP growth will have to be at par with its potential growth simply to always keep the unemployment rate constant (Tatom, 1978 ). Okun's coefficients can adjust as time passes simply because the level of association of unemployment to with economic growth is dependent upon legal guidelines, technological innovation, preferences, societal beliefs, and even demographics.
The results of Walterskirchen (1999) provided contrary findings that there exist no indirect relationship between economic growth and unemployment because both output and unemployment rises in the long run. The author support his argument that employment level can only increase if output rise faster than productivity. Specifically, the higher the total amount of goods and services generated in an economy, labour requirements for production will increase since both employment and growth move in the same direction. Similarly, Oluyomi & Ogunrinola (2011) found a direct and significant relationship between unemployment and the real GDP in the Nigerian economy.
On the contrary, Obadan and Odusola (2010) discovered that the relationship between output growth and unemployment is inversely related for different sectors in Nigeria. They further argued that economic growth react to unemployment differently in the midst of different sectors of the economy, however, this cannot be generalized with respect to Okun's law due the prejudiced view that failed to capture the whole of unemployment rate of the total workforce of the Nigerian economy. Among the scholar that found support for Okun's law in Nigeria are Asoluka and Okezie (2011), Stephen (2012) and Kemi and Dayo (2014) among others. Specifically, Asoluka and Okezie (2011) revealed that unemployment and output are inverse related in Nigeria for the period of . While investigating the effects of unemployment on economic growth in Nigeria within the periods 1980 -2008 , Stephen (2012 found that indirect relationship between unemployment and economic growth. In the same way, Kemi and Dayo (2014) found that there exists a relationship between output and unemployment both in short-and long-run in Nigeria.
The study conducted by Arewa and Nwakanma (2012) using the first difference and output gap models of Okun's law on the relationship between economic growth and unemployment rate found no support for Okun's law in Nigeria. Maku and Alimi (2018) employed the theoretical framework of Okun's law to investigate the efficacy of fiscal policy in employment creation in Nigeria within the period of 1980-2015. Employing ordinary least square approach after testing the stationarity level of their datasets, they found validity for Okun's law from the manufacturing sector as its output growth negatively relate with unemployment rate. The study further report a direct relationship between government spending and unemployment implying that government spending can only ensure more job creation if expended on appropriate projects capable of facilitating new employment.
Methodology Theoretical Framework
Okun (1962) postulated that unemployment rate will fall by 0.3% as a result of a 1% rise in the output growth higher than the trend rate of growth. Examining the causal relationship in complete opposite, a 1% rise in unemployment means that approximately 3% or more reduction in GDP growth. This relationship suggests that the rate of GDP growth has to be at least equal to its actual possible growth in order to maintain the unemployment rate at constant level. The initial form of the Okun's law can be written as the Gap method:
(1) Where; = real output product (GDP); = potential output; = natural level of unemployment; = potential unemployment; and b = Okun's coefficient. The above equation suggests that the alternation in unemployment (unemployment in current period t minus unemployment in previous period (t -1) is equivalent to a negative parameter, which happens to be less than 1, demonstrates the responsiveness of unemployment to output, multiplied by the variance between output growth in current period t and the standard growth rate of output (t -1). The parameter is negative simply because it is demonstrating that each time output growth goes above the normal growth rate, then, unemployment will fall. The moment output growth is below the natural growth rate, unemployment will certainly go up. This means that any time output growth is on the regular growth rate then unemployment is going to be stable.
Model Specification
The study adapted the least-squares estimation technique in a multivariate linear regression of (Dao, 2012) . The adapted model is modified and stated functionally as:
(2) The model follows a standard growth regression form expressed as:
(3) The choice of control variables is informed by both theory and empirical evidence. For instance, empirical evidence shows that government expenditure (GOVEXP) causes real gross domestic product both in long run and short run (Loizidies and Vamvoukas, 2005) , therefore, government expenditure is included as part of independent variable. Furthermore, Wagner's law approach states that national income causes public expenditure (Wagner, 1893) . The study also include labour (LAB) since lower wage cost increases employment which causes output to grow during the adjustment process (Njoku and Ihugba, 2011) .
The set of control variables considered to augment the model are labour (LAB) and government expenditure (GOVEXP). Therefore, the empirical model for this study is specified as:
(4) Taking logarithms of both sides of the equation, we have:
(5) Where: , and > 0; ; RGDP = Real Gross Domestic Product; POPGR = Population Growth; UMP = Unemployment rate; LAB = Labour; GOVEXP = Government expenditure.
Data
The core variables of this study are unemployment rate, population growth and real gross domestic product (the chosen proxy for economic growth). This is a time series study thus annual time series data ranging from 1986 to 2017 were obtained on the mentioned variables from the World development Indicator (WDI).
Estimation Techniques and Procedure
The study intends examine the effect of population growth and unemployment on economic growth in Nigeria. To perform this task, the estimation procedure involves some pre-tests such as descriptive statistics, unit root and cointegration test follows by the model estimation to ascertain the robustness of the study.
Stationarity (Unit root) Test
A variable is said to contain a unit root or I (1) if it is non-stationary. The use of data characterized by unit root may lead to serious error in statistical inference.
(6) In the equation above, if β equals 1, the empirical model is said to be characterized by unit root. For the series to be stationary, β must be lower than 1 in absolute value. Hence, the stationarity ranges between -1 and 1 (i.e. -1<β < 1) (Vaura et al, 2005 ). An augmented Dickey-Fuller test (ADF) determines the order of integration of the series which is the number of times a series has to be differenced for it to become stationary.
(7) where ΔY is the time series, Δ is the first difference operator, Ɛt is the disturbance term with zero mean and constant variance, and β1, β2 (i = 1, …, ρ) are parameters to be estimated. The non-rejection of the null hypothesis implies that there is non-stationarity. In this case differences are necessary to reach stationarity. The regression will provide a t-statistic of the estimated parameter δ.
Cointegration Test
The co-integration analysis is connected with the existence of a stable relationship among variables of interest. Different series are said to be co-integrated when there exist a long-run linear relation among them (Engle & Granger, 1987) . On the other hand, cointegration enhances the authenticity of research findings as it allows its dealing with time series data just to avoid spurious results. For example, Johansen (1988) and Johansen and Juselius (1990) , developed a multivariate co-integration method that allow a robust procedure for testing long run relationship between stationary variables as well as the multiple cointegrating vectors. They further construct a likelihood ratio (LR) test (test statistic) to determine the number of co-integrating vectors in a co-integration regression. And, the trace tests with a null hypothesis of r co-integrating vectors, where r = 0, 1, 2….n-1, it is calculated as:
(8) Where: n is the number of variables in the system, λ -max eigen value, T -sample size. The decisive factor for selection is that the trace statistical value is greater than the critical value at 5% level of significant, then the null hypothesis of no cointegration i.e. r = 0 is rejected.
Vector Error Correction Model (VECM)
The vector autoregressive (VAR) model describes the dynamic interrelationship among stationary variables. A vector error correction model (VECM) evaluates the short-run properties of a cointegrated series and also quantifies the rate of adjustment across macro variables in the long run. Hendy and Juselius (2000) noted that the estimator is carried out when the variables are stationary at first difference and co-integrated. If variables are cointegrated, it confirms the existence of long-run relationship. The evaluation of short-run relationship is done using VECM. The regression equation form for VECM is as follows:
(10)
Empirical Results and Discussion
Table 1 presents a descriptive statistics on all the variables of interest. The maximum log (RGDP) 13.89 percent, UMP 23.90 percent, POPGR 2.69 percent, log (LAB) 17.90 and log (GOVEXP) 24.23 were recorded. Apart from the first moment statistics of the series, the results of other statistics are also evident from the table. For instance, Jarque-Bera which measures whether the series is normally distributed or not also rejects the null hypotheses of normal distribution for all the variables and for Kurtosis, the statistics show that all the variables are platykurtic, suggesting that the distribution is flat relative to the normal. Lastly, the statistic for skewness shows that all the variables is positively skewed, implying that these distributions have long right tails. Source: Authors' computation (2019) The correlation matrix in the table above describes the degree of association between the variables. It is assumed that two variables will be highly correlated if the correlation coefficient is greater than 0.5, or it lies between 0.3 and 0.49. Moreover, if this value lies between 0.2 and 0.29 then it is moderate correlation and if it lies 0.1 to 0.2 it is weak correlation. Thus, this result showed that there were moderate associations among all the variables. In the results shown in Table 3 above, the ADF test statistic for each of the variables are greater than the respective critical values. Thus, we accept the hypothesis of unit roots in each of the time series. In the final evaluation all the variables became stationary after first difference. Hence, they are integrated of order I (1). Once all the series are non-stationary in the level, one can estimate an econometric model only if they are co-integrated. Thus cointegration tests can be applied for all variables. 
Johansen Cointegration Test
The results in Table 5 show that there is co-integration among economic growth proxied by real gross domestic product (RGDP), unemployment rate (UMP), population growth (POPGR), labour (LAB), and government expenditure (GOVEXP). Since the ADF test value for the residual is greater than the critical value, it is said to be stationary. Thus, the time series are co-integrated, implying that a long-run stable relationship exists among the variables used in this study. This means that any short-run deviation in their relationships would return to equilibrium in the long-run.
Vector Error Correction Estimates
As we have established the existence of long-run relationship among the variables, the vector error correction model (VECM) is employed to investigate both the long-run and shortrun dynamic relationship between output growth and unemployment. The estimation result of the test is presented Table 6 .
In Table 6 , the findings revealed the error correction term (ECT) value as -2.1678. The values has a negative sign and also significant at 5% as its t-statistic value is -5.702. This implies that the finding falls within the accepted region. It further indicates that the speed of adjustment of the series from the deviation in short run towards long-run equilibrium relationship is high. As for the coefficients, the parameter estimate of unemployment was -0.0127 and its t-test value is -2.967. The implication is that unemployment is negatively and significantly related with real output growth in Nigeria with the considered periods. Likewise, the coefficient and t-test values of population growth are -7.344 and -2.338 respectively. It also indicates that population growth is negatively and significantly related with real GDP growth. The result of coefficient of determination measured by adjusted R-squared (R 2 ) is 0.872, implying that the variables explains 87.2% of the variations in real output growth whereas the remaining percentage (13.8%) of the variations outside the variables included in the model. The results are in tandem with past studies like Asoluka and Okezie (2011), Stephen (2012) etc., while contradicting the results of Oluyomi and Ogunrinola (2011) .
Variance Decomposition Analysis Result
This study applied the variance decomposition approach to examine the relationship between output and unemployment in Nigeria within a 1-year to 10-year forecast horizons. Table 7 presents the result of the forecast error variance decompositions of the variables in this study. The table reveals that within the first year, the error variance of real output is generated exclusively by its own innovations which falls throughout the different forecast horizons. Specifically, the shocks within real output contribute about 27% of the forecast error variance. And for the its factor determinants, unemployment, population growth, labour force and government spending shocks explain 58%, 15%, 0.05% and 0.47% respectively of the forecast error variation of real output growth. Furthermore, the contributions of population growth in explaining real output growth forecast error variance has decreased during the 10-year forecast horizon while unemployment has not also been stabled. 
Impulse Response Functions Test Results
In this sub-section, we used the impulse response functions (IRF) to reveal the dynamic effects of output growth shocks on the unemployment in Nigeria as well as other factors like population, labour and government expenditure. This was examined over a ten-year forecast horizon. The results is presented in Figure 1 . The result shows that the shock in unemployment, population growth and real output respond positively while the impact of the shocks to both unemployment and population die down rapidly. However, the shocks to labour and government spending die out which goes in tandem with the central authority's strategy to reduce unemployment rate. Response of UMP to LOG(GOVEXP) Response of LOG(LAB) to LOG(GOVEXP) 
Conclusion
This study examined the effect of unemployment on output growth in Nigeria using annual time series data that spanned within the period of 1986 -2017. The impulse response functions revealed that when there is a shock to unemployment rate or population growth, output responds positively, but the impact of the shock later dies down rapidly in the following years. The variance decomposition (VD) analysis showed that at a ten-year forecasting horizon, unemployment rate and population growth shocks explain 58% and 15% respectively of the forecast error variance of output.
Also, this study found out that Okun's law is not valid in Nigeria. The economic situation is such that indicates a high growth rate and a high unemployment level as seen from the country's over dependence on oil as its major source of revenue. A few proportion of the country labour force is captured in this sector thereby promoting the economy with its high unemployment growth. The nation is characterized with high level of unemployment alongside with economic growth. Thus Okun's law does not hold for Nigeria. The results obtained in this study are in conformity with the one conducted by Arewa & Nwakanma (2012) .
These findings have significant implications for development programmes and policies introduced by the government of Nigeria which does not aim at declining unemployment rates but increasing growth rates. It was clearly seen that while unemployment was increasing, the economy was equally growing along with population size. This is as a result of over dependence on oil as a major source of revenue to the nation. Hence, this study recommends that activities by the government in promoting economic growth in the country should be geared towards promoting employment for the people in other sector.
